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ABSTRACT OF THE DISCLOSURE 
An aerosol producing apparatus in which a liquid is 

forced upwardly under pressure through a spray nozzle 
housed in the small tubular inlet of a comparatively large 
upright casing having-asingle principal baffle therein. The‘ 
issuance of the spray automatically creates an air flow 
through the casing in the nebulization process and forces 
thepmanufactured aerosol through an upper‘outlet ‘from 
the casing for delivery to a patient. Both the baffle and 
the interior surface of the casing are of bulb form, and 
the tubular inlet’s inner surface is convex and merges 
smoothly with the interior surface of the casing whereby 
a streamlined path for the air and ?uid particles is offered 
through the apparatus. The ba?le is adjustable in position 
along the vertical to alter the quality of the aerosol pro 
duced. A valve arranged to be operated by ba?le move 
ment, closes more as the baffle is raised and opens more 
as the baf?e is lowered in the casing, to maintain an 
aerosol delivery of practically constant quantity to the 
patient. A valve controlling the delivery to the outlet, has 
its movable member which moves with the ba?le, above 
the ba?ie in the casing, and the underside at least, of 
said valve member is convex so it also offers streamlining. 

The present invention relates to improvements in high 
l?ow aerosol apparatus to make and deliver a therapeu 
tically “dry” aerosolized high output for use in inhalation 
therapy affording treatment over prolonged periods of 
time. More particularly, this apparatus is of the type which 
automatically produces a pressurized air supply to act on 
an atomized liquid spray and cause its propulsion and 
nebulization, that is, this apparatus employs a liquid which 
is forced under pressure through a spray nozzle where 
upon there is automatically created an air ?ow in the 
nebulization process, an example of which is set forth in 
my Patent No. 3,302,374. 
The principal object of this invention is to provide a 

novel and improved aerosol apparatus of the type men 
tioned, which delivers larger quantities of ?nely nebulized 
liquid particles than was heretofore obtainable from a 
given liquid spray issuing from a nozzle, hence the delivery 
is an aerosol of very high quality. 
A further object thereof is to provide a novel and im 

proved aerosol apparatus of the character set forth, which 
automatically decreases the aerosol volume delivered when 
the apparatus is adjusted to increase the quality of the 
aerosol produced, and automatically increases the aerosol 
volume delivered when the apparatus is adjusted to de 
crease the quality of the aerosol produced, so that the 
“richness” of the aerosol coming to the patient is substan 
tially of constant therapeutic value. 
A further object thereof is to provide an aerosol ap 

’ paratus having the mentioned attributes, which is simple 
in construction, reasonable in cost, easy to use, extremely 
compact, manually portable and e?‘icient in carrying out 
the purposes for which it is designed. 

Other objects and advantages will become apparent as 
this disclosure proceeds. 
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2 
From the following explanation, those versed in the art 

will understand the nature of the aerosol apparatus which 
I-have devised for the practice of this invention. 
The spray issuing from a nozzle determines a conical 

formation comprising a mass of separate liquid particles. 
Those particles which are in the outermost zone of said 
cone-form, are ?nely ne‘bulized and suitable for inhalation 
therapy. Those particles which lie within the cone-form, 
are heavier and need be nebulized to be made suitable for 
this therapy. Such nebulization or breaking up is effected 
by impact against ba?le means within a container into 
which the nozzle discharges. From this container, the total 
aerosol output is led by a suitable hose to the patient’s 
mouth. 
The intensity of flow from the nozzle is not su?icient to 

force the liquid particles to travel the distance they need 
go even when very ?ne, to reach the patient and have 
momentum to traverse the respiratory tract. So I utilize 
the liquid pressure system to automatically create an air 
flow which is sn?‘icient to cause the breaking up of the 
larger particles in cooperation with the baffle means, and 
to propel all the ?ner particles entering or manufactured 
in the container, to the patient with sufficient reserve 
momentum. Parts of broken up particles which are yet 
too large for this therapy, are too heavy to be propelled 
the entire way by said air ?ow. They collect on the 'baf?e 
means, grow heavier, and ?nally drop to the bottom of 
the container and are drained off. Heavy particles also 
collect on the container wall, drop and drain olf. 

In the practice of the present invention, I avoid the 
use of 'ba?les to act in succession to break up the heavier 
liquid particles of the spray. I ?nd that much of the very 
?ne particles supply produced in the apparatus is lost in 
previous devices ‘by the action of a series of baf?es. They 
deplete the energy of the air ?ow to a great extent by the 
resistance they offer thereto, so that there is not enough 
strength left in the air ?ow to transport them although 
here is a greater breaking up of liquid particles. I pro 
vide but a single ba?le which occupies a substantial part 
of the casing. This baf?e presents a substantially semi 
spherical surface to ‘be impacted by the particles from in 
side the cone-form of the nozzle spray, to break them up. 
Said ba?le and the casing, are each of bulb-form so as to 
offer a streamlined path for the air ?ow and thus con 
serve its energy. The streamlining is also of advantage 
for the passage of the ?ne particles through the casing. 
I “grab” for use only the ?ne particles entering the casing 
and those manufactured therein by the breaking up of the 
larger particles, and ?nd the resulting yield of ?ne aero 
sol delivered to the patient, is greater in quantity as com 
pared to the performance of previous devices of this 
class. 
The single baffle is adjustable towards and away from 

the spray nozzle, and operates a valve which controls the 
output delivery to the aerosol quality remains practically 
a constant. 

A detailed description of a preferred embodiment of ~ 
my new apparatus and its mode of operation will now 
be given, for which I shall refer to the accompanying 
drawing forming part of this speci?cation. In the draw 
ing, similar characters of reference indicate correspond 
ing parts in all the views. 

FIG. 1 is an elevational View shown for the most part 
in section, of a preferred embodiment of aerosol ap 
paratus in accordance with the teachings of this inven 
tion. 

FIG. 2 is a section taken at line 2—2 in FIG. 1. 
In the speci?c embodiment shown in the drawing, the 

numeral 15 designates a comparatively large casing pro 
vided with a tubular outlet 16 at its upper region and with 
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a relatively small tubular inlet 17 at its lower end; such 
being a neck whose intake end is in connection with the 
atmosphere by having said inlet enclosed by a downward 
extension 18 from the casing, which extension is closed 
by a floor 19 slanting to a drain pipe 20, said extension 
having an outer hollow elbow branch 21, whose exposed 
intake end is controlled by a valve plate 22. A nozzle 23 
extends into said tubular inlet 17 and is positioned to dis 
charge into the casing 15, the position of said nozzle 
being such that particles of liquid issuing therefrom will 
impinge all around the inner surface of the tubular in 
let 17, before entering said casing 15, the nozzle being 
spaced from said surface. The feed pipe 24 of said noz 
zle, is for directing thereto a continuous ?ow of a liquid 
under pressure, and when such flow is provided, a sup 
ply of atmospheric air will be automatically drawn by jet 
action through said inlet 17 and into the casing 15; said 
draw of air producing an air ?ow which drives and car 
ries the spray issuing from the nozzle, through the eas 
ing 15, for action by the baffle 25 suspended in said cas 
ing; the force of such air flow being su?icient therefor 
and to drive the aerosol produced through the outlet 
tube 16 and thence through the delivery hose 26, with 
sufficient momentum to invade the respiratory tract. The 
casing 15, the baffle 25 and the discharge ori?ce of the 
nozzle 23, are coaxial. The larger liquid particles collect 
on the baffle and casing surfaces, and fall off to the ?oor 
19 of the casing, wherefrom they are drained off through 
the pipe 20. The valve plate 22 is rotatable on the axis 
pin 22’, to regulate the air intake which includes supple 
mentary air necessary for the patient’s breathing. 

It is evident that this apparatus will operate auto 
matically to make an aerosol while a liquid under pres 
sure ‘is fed to the nozzle and discharged as a ?ne spray 
as described. If the liquid is to ‘be water, it may be fed 
by hose from a house tap whose discharge is of suitable 
pressure; said hose being connected to the intake pipe 
24 of the nozzle. Or, as shown in my said previous in 
vention, the liquid, whether water or a medicated ?uid, 
can be supplied by a pump whose discharge port is con 
nected to the nozzle intake pipe 24, its intake port to a 
supply container, and the drain pipe 20, arranged to 
empty into such container. 

Of importance to note is the streamlining of the inner 
surfaces of the casing 15 and its neck 17, and of the 
upper surface of the ba?le 25. The inner wall 15' of the 
casing 15, is shallow concave along its height. The inner 
wall 17' of the construction of said neck 17, is convex 
along its height. The baffle 25 is bulb-form, with its lower 
surface part, semi-spherical in form, and preferably 
roughened as indicated by the numeral 25’. 
The ba?le 25 is at the end of a rod 27 extending into 

the casing 15. The rod is slidably supported in the bear 
ings 28, 29, and extends upwardly out of the casing where 
it terminates in a knob 30, for its manipulation. The in 
take to the outlet tube 16, is controlled by a valve, whose 
movable'member 31 is ?xed on said rod, below the open 
ing 32 in the partition 33, for cooperation with said 
opening. 
The spray nozzle may be of the usual type whose dis 

charge is a cone formation, and ‘better yet, is to have the 
nozzle of the type whose discharge is a hollow cone, as 
for instance marketed by the Delavan Manufacturing 
Company, of West Des Moines, Iowa, and shown in their 
Catalog 34, page 6, as the Types WR and WR—W, be 
cause it offers minutely divided spray from both its out 
ermost and inermost zones, which are indicated by the 
numerals 34 and 35 respectively, in FIG. 1 herein. 
The force with which the very ?ne liquid particles is 

sue from the nozzle 23, is su?icient to propel them quite 
high in the casing 15, but it remains for the action of 
the air ?ow automatically created through the intake 17, 
to propel them the rest of the way into the patient. The 
force with which the heavier particles issue from the 
nozzle, is sul?cient to propel them against the baffle 25, 
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and part way up the casing against the casing’s wall, to 
be broken up, but such force though aided by said air 
?ow, is not enough to get them much higher. When such 
larger particles are broken up, said air ?ow propels them 
further upward, but those particles which are still too 
large, fall and are drained off through the pipe 20. 

In previous aerosol apparatus of this type, successive 
ba?les were provided, spaced along the casing’s height, to 
act so as to successively break up liquid particles of in 
termediate size reaching them. It was found however, 
that though additional ba?les did some breaking up, they 
caught smaller particles which grew and becomeheavy. 
So in the end, much of the possible gain in small par 
ticles was lost, and the ?nal aerosol output was much 
less than in my present apparatus which relies principally 
on a single breaking up by the lower part 25' of the 
battle, with the casing wall acting as a ba?le for the 
larger particles, but it is the quick collection of the ?ner 
particles entered into or produced in the casing, that 
yields a larger aerosol supply from a given spray, than 
was heretofore possible. This quick collection is accom 
plished because in the present apparatus, the air flow is 
subject to a minimum of resistance in its travel and .so 
it remains strong enough to do its work instead of its 
energy being depeleted as was an incident in previous 
devices Where the air ?ow lost too much of its energy 
in its passage through the ba?le system in the casing. 

It must be noted that the air ?ow energy is further 
protected from undue dissipation in the casing, by the 
guiding, easing and uninterrupted path provided by the 
streamlining for its passage through the apparatus with 
out undue hindrance, and that such streamlining also 
aids the passage of the very ?ne liquid particles. This 
streamlining is offorded by the convexity along the vertical 
of the interior surface 17' of the inlet tube 17, the shal 
low concavity along the vertical of the interior surface 
15’ of the casing 15, said surfaces merging smoothly, 
and the use of the bulb~form ba?le 25 which occupies a 
substantial part of the casing’s interior. Also to be noted 
is the streamlining of the undersurface and side of the 
valve member 31, which guides the ?ne particles reach 
ing it, into the chamber 36, where a mixing action occurs 
before ?nal discharge of the aerosol through the outlet 
tube 16, and thence to the patient, through the delivery 
hose 26. 
The air stream automatically created by jet action, has 

its greatest upward flow at its maximum energy while 
it is passing through the inlet tube 17. Therefore, all 
spray particles which impinge on the wall 17', will be 
forced upwardly along said wall and will thereafter fol 
low on the concave surface 15' of the container 15, in an 
upwardly direction without impingement thereon, due to 
the streamlined path it is afforded. In prior devices, the 
casing’s interior wall was straight, hence impingement did 
occur with attendent loss of velocity and dissipation of 
the capability of said particles to ascend. The ?ne par 
ticles in the outer zone of the spray, thus quickly and 
without hindrance, ascend with the air ?ow, and provide 
good aerosol through the discharge tube 16. The force 
of the spray issuing from the nozzle 23, without the air 
of the air flow, is su?’icient to propel the larger spray 
particles against the underside 25' of the ba?le 25, to 
be broken up and bounce into space. These have spent 
their energy on such impact, but now the air ?ow comes 
and carries the ?ner particles caused by such nebuliza 
tion upwardly, while the heavier particles, fall and are 
drained off through the drain 20. Any of the larger par 
ticles of the spray which hit the casing wall 15', may be 
nebulized by such impact, and the ?ner particles of such 
result, and carried upward by the air ?ow, while the 
heavier particles fall to the drain. Since the air ?ow on 
entering the casing 15 spreads, very little of it comes 
against the baffle to be sti?ed, and most of it which touches 
the baffle, is guided for upward flow by the streamlining 
of the battle. Many ?ne spray particles entering into or 
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manufactured in the casing, are driven upward by the 
air?ow, without contacting any surface before they come 
to the discharge outlet. Those making contact with any 
surface, are afforded a streamlined path thereon, and 
just glide thereon, propelled upwardly by the air ?ow. 
Fine particles moving up on the casing surface 15’ are not 
intercepted by any larger particles and added to the lat 
ter, but glide around them, always in upwardly direction 
due to the action of the air flow on the ?ne particle. This 
may be due to surface tension. But in any event, the small 
particles are not lost by accretion, except when a large 
particle hits a ?ne particle against a wall, which is a rare 
occurrence except at the very lowest region of the ba?ie. 
Such impact occurring other than “head on” merely causes 
the ?ner particle to shift away from the larger particle, 
and its path is unobstructed due to the streamlining. Even 
the roughness 25' on the ba?ie surface, has no appreciable 
resistance to offer a ?ne particle from traveling thereon. 
Such roughness does hasten the breaking up of larger 
particles forced against it, but as soon as ?ne particles 
come into being, the air ?ow propels them upwardly. 
There is a quick accumulation of ?ne particles in the air 
?ow, and so the aerosol e?ected from any given spray, 
is larger in quantity and richer in quality than was at 
tainable with previous devices of this class. 

It is evident that in the apparatus illustrated, the nearer 
the ba?ie 25 is to the spray nozzle’s ori?ce, the larger 
will be the amount of ?ne particles manufactured. The 
larger the speci?c gravity of the ?uid fed to the nozzle is, 
the nearer is the distance the baffle should be from the 
nozzle to get a proper aerosol. It is to be noted that 
change of position of the baf?e, does not in?uence the 
streamlining effect. If the valve 37 is included in the ap 
paratus, the extent of its opening bears an inverse ratio 
to the distance the ba?le is from the discharge ori?ce of 
the nozzle. Hence, a larger amount of aerosol delivered 
to the patient, will have a larger amount of ?ne particles 
of liquid dispersed therein. Thus, the quality of the aero 
sol delivered remains practically a constant, regardless 
of the position of the ba?’le, because the valve opening is 
automatically determined by the ba?le’s position in rela 
tion to the nozzle. 
The entrance to the intake tube 17 need not be ?ared, 

but it is preferable that it be so because of the Venturi 
action afforded thereby. The casing and its extensions 
may be of plastic or metal which is not affected by the 
liquids used through the nozzle, and a suggested overall 
height therefor is between 8 and 10 inches, with all other 
dimensions in proportion to those of the embodiment 
herein illustrated. 

This invention is capable of numerous forms and vari~ 
ous applications without departing from the essential fea 
tures herein disclosed. It is therefore intended and desired 
that the embodiment shown herein shall be deemed merely 
illustrative and not restrictive and that the patent shall 
cover all patentable novelty herein set forth; reference 
being had to the following claims rather than to the 
speci?c showing and description herein, to indicate the 
scope of this invention. 

I claim: 
1. In an apparatus for producing an aerosol for inhala 

tion therapy, of the type comprising a comparatively large 
upright casing provided at its upper end with an outlet and 
at its lower end with a relatively small tubular inlet 
having an intake end which is communicative with the 
atmosphere; said casing enclosing the tubular inlet and 
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6 
having at least one opening adjacent said inlet for estab 
lishing the connection to atmosphere, a nozzle extending 
into said tubular inlet and positioned to discharge up 
wardly; there being a space between the discharge end 
longitudinal portion of said nozzle and the tubular inlet, 
for the ?ow of air therethrough and into the casing; the 
position of the nozzle being such that particles of liquid 
issuing therefrom will impinge all around the inner sur 
face of said tubular inlet before entering said casing, 
thereby drawing a supply of atmospheric air into the 
intake end of the tubular inlet and through said tubular 
inlet and into said casing; said draw of air producing an 
air ?ow which drives and carries the spray through the 
casing, a ba?ie in the space inside said casing between 
said tubular inlet and the outlet and in a position to nebu 
lize the particles of liquid spray entering said casing 
through said tubular inlet from said spraying nozzle and 
carried upwardly in the casing ‘by said air ?ow; the space 
between the discharge end longitudinal portion of the 
nozzle and the tubular inlet, being of such size that the 
air ?ow is of such force that it will drive and carry the 
sprayed liquid particles through the ba?ie-occupied casing 
and resulting aerosol out of the outlet, and a drain pipe 
leading from the bottom of the casing and extending to 
discharge outside the casing, the improvement being that 
the inner surface of the casing is shallow concave along 
its height; the inner surface of the tubular inlet being 
?ared at its upper end; the inner surface of said ?ared 
end being convex and merging smoothing with said con 
cave surface of the casing; the lower surface of the baffle 
being substantially of semi-spherical shape; said ba?le 
being spaced from said concave surface of the casing and 
occupying a substantial part of the casing, whereby a 
streamlined path is offered spray particles moving along 
on any of said surfaces. 

2. An apparatus as de?ned in claim 1, wherein the 
inner surface of the tubular inlet is convex along its 
height. 

3. An apparatus as de?ned in claim 1, wherein the 
baf?e is a bulb-form. ‘ 

4. An apparatus as de?ned in claim 1, wherein the 
lower surface of the ba?le is roughened. 

5. An apparatus as de?ned in claim 1, including means 
mounting the baf?e for movement along the height of the 
casing, means accessible exterior the casing for moving 
the ba?le to any position along said height, and a valve 
controlling the passage of aerosol into the outlet, adapted 
to be adjusted by the battle-moving means whereby said 
valve opens more as the ba?le is lowered, and closes 
more as the baf?e is raised in the casing. 

6. An apparatus as de?ned in claim 5, wherein the 
valve is above the baf?e within the casing and includes 
a movable member which moves along with the baf?e; at 
least the undersurface of said movable member being 
convex. 

7. An apparatus as de?ned in claim 1, wherein the 
' casing has a reduced upper end and a reduced lower end; 
the outlet being communicative with said upper reduced 
end, and the tubular inlet being within the said lower 
reduced end of the casing. 
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